PCT 



WORLD INmLECnJAL PROPERTY C«0 ANEATION 
btemadanal Bureau 




INTERNATIONAL APPUCATION PUBUSHED UNDER THE PATENT COOPERATION TTOATY QPCQ 



(51) btmiatloiial Patent Obsslfleatloii ^ : 
H(I2K 7/116,5/16,15/14 



Al 



(11) Internatioiial PaMkatioii Nnmben WO 97/VJSM \ 

(43) Internatiooal Publicatioa Date: 27 Februaiy 1997 {ZTSOST) 



(21) inftrrft^i AppUcathm Number: PCT/US96/13018 

(22) Intematioiial Ffllng Date: 9 August 1996 (09.08.96) 



^) Priority Data: 
08/514^37 



14 August 1995 (14/».95) 



US 



OTlAppUcant: rTT AOTOManVE ELECTRICAL SYSTO^S^ 
INC. [USAJSJ; 3000 Univeisity Drive, Autum Hills. MI 
48326>2356 (US). 

(72)Invaitws: DANISH. Peter. J.; 299 Morgan Road Scot^ 
NY 14645 (US). LOMBARDO. Frank. R.; 124 AppleCrcek 
Lane Rochester. NY 14612 (US). JONES, Christoplicr, H^ 
245 Ftoer Boulevard, Dayton, OH 45419 (US). 

(74) Agents: JENKINS, Matthew, R. et aL; ^^^l^^j^^^jft 
Jenldns. 2310 Far IKU Building. Dayt^ 

(US). 



(81) Designated States: JP,Ek]iopeanpatBnt(AT,BE, CH,DE,DK, 
ES.FI,FR,GB, cat. IE, rr.LU^MCNL, FT, SE). 



Publidied 

With international search report. 



(54)TOle: WINDSHIELD WIPER MCXTOR FOR USE IN A VEfflCLE AND METOOD FOR M 



(57) Abstract 

A system and method for manufacturing 
and/or mokUng a plmality of parts, such as a 
sleeve bearing (22) and a roller bearing (20) 
into a piedetonnined posidon in the housing 
(18), wiper motor comprising a component such 
as a housing. Tbe wiper motor comprises 
a motor housing (18). a phnaUty of bearfaigs 
imegisdly inseit molded into a predetennined 
posidon in die motor housing and a motcx^ 
situated in die motor bou^g and havhig a 
plurality of shafts which arc received in die 
phnality of bearings. ThemedKxtformoldhiga 
motor boosing for use in the vehicle canprises 
the steps of sitnadng at least one pait. such 
as die sleeve bearing (22). into a mold (10) 
for mdding the motor housing (18) and dsen 
insert molding faito die bousing such diat die 
at least one part becones uitegially formed or 
molded into a piwteteinuncd posidon therein. 
In a prcfcned embodiment, ti» part is molded 
into die housing such tiiat it is aligned widiin 
a tolerance range of about -0.05 mm to +0.05 
mm. The housing (18) is tiicn assembled widi 
a motor, and die assembled housing and motor 
may dien be used in a vehicle. 
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WINDSHIELD WIPER MOTOR FOR USE IN A 
VEHICLE AND METHOD FOR MAN UFACTURING 

p^fflc qround of the Inv ention 

1. Field of the Invention 

5 This invention relates to windshield wiper 

motors, and more particularly, it relates to a method and 
apparatus for molding a plurality of parts into a 
windshield wiper housing. 

2 . Description of Related Art 

IQ In vehicles of the past, a die cast metal 

housing was typically used for housing a windshield wiper 
motor which was operatively coupled to a windshield wiper 
drive and apparatus for wiping a windshield of a vehicle, 
such as a car. Some of the problems of the metal 

15 housings included their expense and the weight of the 

housing itself. 

Another problem with housings of the past is 
that there were various steps involved in preparing a 
housing so that it was capable of receiving parts, such 
20 as roller bearings and sleeve bearings. For example, 

after a part was die cast to provide a metal housing, the 
housing would have to be def lashed, machined and then 
cleaned. The bearings then had to be press fit or 
mounted into the machined metal housing. If the 
25 deflashing, machining or assembly caused the bearings to 
be misaligned in the housing, then the entire metal 
housing and bearings were usually scrapped or they had to 
be remachined. This also caused the manufacturer to 
incur a greater expense than desired. 
30 There is, therefore, a need for a housing which 

provides savings in raw materials, facilitates reducing 
the overall weight of the housing and wiper motor, and 



03/16/2004, EAST Version: 1.4.1 



wo 97/07584 



PCTAJS96/13018 



reduces the number of steps in providing a completed 
housing, yet at the same time enhances reliability and 
improves the dimensional consistency of the bearings or 
parts that are mounted to the housing, 

5 Summary o f the Invention 

Accordingly, it is a primary of this invention 
to provide a method and apparatus v;hich facilitates 
manufacturing a lightweight, low cost housing and which 
provides means for integrally forming or molding one or 
10 more parts into a predetermined position into the 

housing, thereby reducing or eliminating the need to 
machine a housing such that it can receive, for example, 
a bearing. 

In one aspect, this invention comprises a 
15 method for molding a component for use in a vehicle, 

comprising the steps of inserting a plurality of parts 
into a predetermined position in a component mold; and 
insert molding the component such that said plurality of 
parts become integrally formed therein, 
20 In another aspect, this invention comprises a 

method for manufacturing a motor housing for use in an 
automobile, comprising the steps of situating at least 
one part into a mold for molding said motor housing; and 
insert molding said housing such that said at least one 
25 part becomes integrally formed therein. 

In still another aspect of the invention, this 
invention comprises a motor housing comprising, 

a housing member, and a plurality of parts 
integrally molded into a predetermined position in said 
30 housing member. 

In yet another aspect of the invention, this 
invention comprises a wiper motor for use in a vehicle 
comprising a motor housing, a plurality of bearings 
integrally molded into a predetermined position in said 
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housing member, and a motor situated in the motor housing 
and having a plurality of shafts received in the 
plurality of bearings. 

Another object of this invention is to provide 
5 an insert molding process for integrally molding a 

plurality of bearings into a predetermined position and 
within a tolerance range of about -0.05mm to +0-05mm 
which utilizes less steps than processes of the past. 

These objects, and others, may be more readily 
10 understood in connection with the following 
specification, claims and drawings. 

Brief Description o f the Drawings 
Fig. 1 is a top view of a molding system 
according to one embodiment of the invention ; 
15 Fig. 2A is an isometric view, partially in 

phantom, of a wiper motor housing molded with the molding 
system ; 

Fig. 2B is a fragmentary isometric view of the 
motor housing and also showing a motor; 
20 Fig. 3 is a fragmentary sectional view showing 

a sleeve bearing integrally molded as part of a housing 
body; 

Fig. 4 is a fragmentary sectional view of a 
roller bearing integrally molded as part of a housing; 
25 Fig. 5 is a top view of a bottom half of a mold 

used in an embodiment of this invention; 

Fig. 6 is a view of a top half of a mold which 
mates with the mold shown in Fig. 5; 

Fig. 7 is a sectional view showing various 
30 features of the top mold and bottom mold when the mold is 
in a closed position; 

Fig. 8 is a view similar to Fig. 7 wherein the 
top and bottom molds are shown in a mid-open position; 
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Fig. 9 is a view similar to Fig. 7 wherein the 
top and bottom molds are shown in a fully open position; 
and 

Fig- 10 is a schematic view illustrating a 
5 method of molding in accordance with an embodiment of 
this invention. 

Detailed Description of the Invention 
Referring now to Fig. 1, a molding system and 
method will now be described. The molding system 
10 comprises a molder or molding machine 10 of the type 
manufactured by Engel Canada of Guelph Ontario. The 
molder 10 comprises a rotary table 12 having a plurality 
of molds 14 and 16 for molding a part in the manner 
described below. In the embodiment being described, the 
15 molder 10 is an insert injection molder. It should be 
appreciated that while the molds 14 and 16 may be 
substantially identical so that as one part is being 
molded (e.g., in mold 16) an operator or machine can be 
unloading a previously molded part from mold 14 . 
20 Figs. 2A and 2B illustrate a part 12 

manufactured in accordance with an embodiment of the 
invention. The part 12 comprises a motor housing 18 and 
a plurality of parts or components, such as a ball or 
roller bearing 20 and a sleeve bearing 22. Notice that 
25 in the embodiment being described, the bearings are 

integrally molded to become an integral part of the motor 
housing 18. It should also be appreciated that the 
bearings 20 and 22 become integrally molded into a 
predetermined position such that a motor 21, for example, 
30 having one or more drives and/or output shafts can be 

operatively aligned and positioned in the roller bearing 
20 and sleeve bearing 22 when the motor is mounted in the 
motor housing 18. 
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In this regard, the bearings 20 and 22 each 
have an axis, as illustrated by imaginary lines A (Fig. 
4) and B (Fig. 3), respectively. After the bearings 20 
and 22 are integrally molded or formed into the motor 
5 housing 18, their axis' are not co-axial. Thus, the axis 
of the roller bearing 20, for example, lies in a first 
plane and the axis of sleeve bearing 22 lies in a second 
plane, and the first and second planes are siibstantially 
perpendicular. After the moto r housing 18 is integrally 
10 molded with roller bearing 20 and sleeve bearing 22, it 

is capable of receiving a motor, such as a wiper motor 24 
(Fig. 2B) and appropriate gears (not shown) in housing 
areas 18a and 18b, respectively- The assembled motor 24 
and housing 18 may then be mounted and used in a vehicle 

15 (not shown) . 

Referring now to Figs. 3-4, the sleeve bearing 
22 is shown integrally molded into housing IB (Pig. 3) 
and roller bearing 20 is shown integrally molded into 
housing 18 (Fig. 4), respectively. Notice in Fig. 4 that 
20 the housing 18 is molded with a bearing support 28 having 
an aperture 26 for receiving a shaft from motor 24. As 
described later herein, the housing 18 is insert molded 
around roller bearing 20 such that it becomes an integral 
part of motor housing 18. In the embodiment being 
25 described, a reinforcement support 30 may also be 

integrally molded as part of the motor housing 18 in 
order to provide additional reinforcement for locking and 
supporting roller bearing 20 in motor housing 18. 

Although now shown, the bearings 20 and 22 may 
30 be provided with serrations or grooves on their outer 
surfaces 20a and 22a, respectively, to facilitate 
ensuring the integral connection between roller bearing 
20, for example, and motor housing 18. 
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Referring now to Figs- 5-9, mold 14 in 
accordance with the present invention will now be 
described. 

As illustrated in Figs. 5-9, mold 14 comprises 
5 a bottom die or mold 32 and a top die or mold 44. The 
bottom mold 32 (Figs. 5 and 7-9) comprises a first slide 
34 and second slide 36 which slide towards and away from 
a molding station 38 (Fig. 8) where the plurality of 
parts are integrally molded into motor housing 18. In 
10 the embodiment being described, the slides 34 and 36 are 
resiliently biased away from molding station 38. 

As illustrated in Fig. 8, for example, the 
second slide 36 coii^rises a bearing support 40 for 
supporting roller bearing 20 on mold 32. The mold 32 
15 also comprises a sleeve support 42 for supporting sleeve 
bearing 22 at the molding station 38. For illustration, 
the roller bearing 20 and sleeve bearing 22 are shown 
mounted on the bearing supports 40 and 42. 

As illustrated in Fig. 6, the molder 10 also 
20 comprises a top die or mold 44 which mates with bottom 

mold 32. The top mold 44 comprises a pair of guide pins 
46 and 47 (Figs. 6 and 7-10) which are received in 
openings 48 and 50 (Fig. 9) , respectively. As best 
illustrated in Figs. 7-9, as the top mold 44 is moved 
25 towards bottom mold 32 by molding machine 10, the guide 
pins 46 and 76 are received in openings 48 and 50, 
respectively. As the molds 32 and 44 are moved closer 
together, the guide pins 46, 76 cause the slides 34 and 
36, respectively, to move towards molding station 38 such 
30 that the motor housing 18 can be molded. As described 
later herein, when the molds 32 and 44 are in the open 
position, as illustrated in Fig. 10, the operator or a 
machine can place sleeve bearing 22 on sleeve bearing 
support 42 and roller bearing 20 on roller bearing 
35 support 40- Thereafter, when the molds are in the fully 
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engaged and mating position, as illustrated in Fig. 1 , 
the first slide 44 is moved or driven towards the molding 
station 38 until the roller bearing 20 is positioned in a 
desired or predetermined position relative to sleeve 

5 bearing 22. 

Thereafter, molding machine 10 causes molding 
material (not shown) to be injected through a gate 52 
(Pig. 7) in the manner as is conventionally known. In 
the embodiment being described, the molding material 
10 comprises a fiber-reinforced resin having a heat 

deflection of about BOO^F at 264 psi. One suitable resin 
is the resin Icnown as Fortron available from Hoechst 
Celanese of Chatham, NJ. 

After the molding operation is complete, the 
15 molds 32 and 44 are separated at which time the guide 
pins 46 cause slides 34 and 36 to move away from the 
molding station 38. An operator or machine can then 
remove the molded housing 18. As mentioned previously 
herein, a plurality of molds could be provided on the 
20 molder 10 such that while a part is being molded, a 
second part can be removed from the molding machine. 

In the embodiment being described, the roller 
bearing 20 and sleeve bearing 22 are integrally molded 
into motor housing 18 at temperatures ranging from 300OF 
25 to about 350«F. 

It has been found that because of the high 
temperatures of the molding process in the embodiment 
being described, it is important to apply a part 
lubricant which will survive the molding process such 
30 that the roller bearing 20 and sleeve bearing 22 will be 
adequately Ivibricated when used in operation. The 
lubricant is applied to the bearings prior to the molding 
process. In the embodiment being described, one suitable 
lubricant for ball bearing 20 has been found to be 
35 lubricant product No. DPM-3653 available from Standard 
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Oil of California, San Francisco, California. A suitable 
lubricant for sleeve bearing 22 has been found to be 
product No. DPM-4253 available from Permawick of Bingham 
Farms, MI. In the embodiment being described, the 
lubricant for roller bearing 20 comprises the following 
properties as shown in Table 1 and the lubricant for 
sleeve bearing 22 comprises the properties shown in Table 
2. Tables I and II are as follows; 



TABLE I 



10 



15 



A. Viscosity at 38®C 

B. viscosity at 99 ^C 

C. Viscosity Index 

D. Pour Point 

E. Flash Point 

F. Fire Point 



600 sec. min. 

55 sec. min 

83 min. 
-3^C max. 
188-193*»C 
121-129*>C 



TABLE II 



20 



25 



30 



35 



A. Viscosity 

at 100«C 

at 40«C 

at -18«C 

at -40«C 

B. Pour Point 

C. Flash Point 

D. Fire Point 

E . Viscosity 



Kinematic Velocity 

7,0 - 9.5 est 
39 - 46 est 
1050 - 1350 est 
12,000 - 15,500 est 

-55°C 
230°C min. 
260*'C min. 
170 min. 



A method for manufacturing a motor and motor 
housing for use in a vehicle will now be described. Fig. 
10 shows a general schematic diagram of the method. At 
block 50, the plastic or resin materials and bearings 20 
and 22 are provided to molding machine 10 whereupon the 
resin material is loaded into molding machine 10 . With 
the molds in the open position (Fig. 9) , an operator 
loads a sleeve bearing 22 (block 52) onto sleeve bearing 
support 42 and also loads a roller bearing 20 onto roller 
bearing support 40. The molding machine 10 is actuated 
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bearing support 40. The molding machine 10 is actuated 
(block 54) by a controller (not shown) and the rotary 
table 12 is then rotatably driven (block 56) to drive the 
molds 32 and 44 towards the molding station 38 (block 
5 58) . AS the molds 32 and 44 mate, the bearings 20 and 22 
become positioned at the molding station 38. Molding 
machine 10 then molds (block 60) the motor housing 18 
thereby causing the bearings 20 and 22 to become molded 
in a predetermined position in motor housing 18. Thus, 
10 it should be appreciated that the roller bearing support 
40 and the sleeve bearing support 42 provide locator or 
locating means for locating the roller and sleeve 
bearings 20 and 22, respectively. Notice also that the 
roller bearing support and sleeve bearing support 40 and 
15 42 are integrally formed or mounted onto mold 32. 

After the insert molding process is complete, 
the rotary table 12 (Fig. 1) is again rotatably driven 
(block 62) to cause mold halves 32 and 44 to move away 
from the molding station 38. As this happens, the molds 
20 32 and 44 disengage (block 64) and the part or component 
becomes accessible so that an operator or a machine can 
remove the molded part (block 66) from the mold 32. 

As described earlier herein, it is to be noted 
that no subsequent operation of machining or inserting of 
25 roller bearing 20 or sleeve bearing 22 needs to be 

performed since they are integrally molded in position. 
This reduces or eliminates various operations such as 
def lashing, machining and/or cleaning prior to inserting 
a bearing as is usually required in die cast operations 
30 of the past. Thus, advantageously, applicant's 

invention provides a method and apparatus which reduces 
or eliminates many of the steps heretofore required. 
Because the mold 32 comprises the bearing supports 40 and 
42, the bearings become properly aligned in a 
35 predetermined position such that when the motor housing 
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18 is insert molded, the bearings 20 and 22 become 
properly aligned in the motor housing 18. This reduces 
or eliminates any def lashing or machining steps which 
were necessary in operations of the past in order to 
5 position the bearings in a desired position. 

Once the motor housing 18 is insert molded in 
the manner described earlier herein, the motor 24 is 
assembled into the housing 13 (block 68) It is then 
determined (block 70) if the last conponent is molded. 
10 If it is, the process is complete, otherwise it proceeds 
to block 50. 

The motor 24 and housing 18 may then be 
operatively moxinted in a vehicle, such as a car or truck 
to provide a motor, for example, for driving a windshield 
15 wiper assembly, window, or other component of a vehicle. 
In this embodiment, the housing 18 and bearings 20 and 22 
weigh on the order of about . 3 lbs . to 0.4 lbs . 
Advantageously, this facilitates reducing the overall 
weight of the housing 13 when compared to cast housings 
20 used in the past. 

Advantageously, the bearings 20 and 22 become 
molded in position within a tolerance of +/-0.05mia. This 
facilitates avoiding the alignment inconsistencies of 
mounting bearings in a cast housing as was done in the 
25 past. 

While the method and apparatus herein described 
constitute preferred embodiments of this invention, it is 
to be understood that the invention is not limited to 
this precise method and form of apparatus, and that 
30 changes may be made in either without departing from the 
scope of the invention, which is defined in the appended 
claims. 

For example, while the apparatus and method of 
this invention may be used for constructing a motor 
35 housing or for molding parts, such as bearings, into a 
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cotnponent, such as a housing, for use in a vehicle, it 
should be appreciated that the method and apparatus may 
be suitable for use for molding other parts into a 
predetermined position into a component. Also, it should 

5 also be appreciated that while the parts shown molded 

into a predetermined position include the roller bearing 
20 and sleeve bearing 22, other suitable parts may be 
used or insert molded into the motor housing 18. 

In the embodiment being described, the bearings 
10 are held in a predeteirmined position such that the axis 

of the roller bearing 20 lies in the first plane which is 
substantially perpendicular to the plane in which the 
axis of sleeve bearing 22 lies. In the embodiment being 
described, the positions of the roller and sleeve 

15 bearings 20 and 22 in housing 18 are maintained a 
tolerance of plus or minus +/-0.05mm. 
What is claimed is: 



t 

( 
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1. A wiper motor for use in a vehicle conqprising: 
a motor housing; 

a plurality of bearings integrally molded into 
a predetermined position in said housing member; and 
5 a motor situated in said motor housing cuid 

having a plurality of shafts received in said plurality 
of bearings. 

2 . The wiper motor as recited in claim 1 wherein 
at least one of said plurality of parts comprises a 
sleeve bearing. 

3 . The wiper motor as recited in claim 2 wherein 
at least one of said plurality bearings comprises a 
roller bearing. 

4. The wiper motor as recited in claim 1 further 
comprising : 

a lubricant situated on at least one of said 
plurality of parts. 

5. The wiper motor as recited in claim 1 wherein 
at least one of said plurality of bearings comprises a 
roller bearing, said wiper motor further comprising: 

a lubricant for lubricating said roller 

bearing . 

6. The wiper motor as recited in claim 4 wherein 
said lubricant comprises a lubricating grease having a 
kinematic viscosity on the order of 7.0 - 9.5 est at 
about 100 degrees centigrade. 
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7. The wiper motor as recited in claim 1 wherein 
said plurality of bearings comprises a first bearing and 
a second bearing, said first and second bearings each 
comprising an axis, said first and second bearings being 

5 integrally formed in said wiper motor such that said 

axis of said first bearing is not co- axial with said axis 
of said second bearing. 

8. The wiper motor as recited in claim 7 wherein 
said axis of said first bearing lies in a first plane and 
said axis of said second bearing lies in a second plane, 
said first and second bearings being molded such that 

5 said first and second planes are substantially 
perpendicular - 

9. The wiper motor as recited in claim 1 wherein 
said motor housing weighs less than about one pound. 

10. The wiper motor as recited in claim 1 wherein 
said wiper motor is a one-piece construction molded from 
a fiber- reinforced resin having a heat deflection of 
about 500 degrees fahrenheit at 264 psi. 

11. The wiper motor as recited in claim 9 wherein 
said fiber-reinforced resin comprises a heat deflection 
of about 500 degrees fahrenheit at 264 psi. 

12 . The wiper motor as recited in claim 1 wherein 
said plurality of bearings comprises a slide bearing and 
a roller bearing. 

13. A motor housing comprising: 
a housing member; and 

a plurality of parts integrally molded into a 
predetermined position in said housing member. 
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14. The motor housing as recited in claim 13 
wherein at least one of said plurality of parts comprises 
a sleeve bearing. 

15. The motor housing as recited in claim 14 
wherein at least one of said plurality of parts comprises 
a roller bearing. 

16. The motor housing as recited in claim 13 
further comprising: 

a lubricant situated one at least one of said 

plurality of parts. 

3^7^ The motor housing as recited in claim 13 

wherein at least one of said plurality of parts comprises 
a bearing, said motor housing further comprising: 

lubricating said bearing with a liobricant. 

18. The motor housing as recited in claim 16 

wherein said l\abricant comprises a lubricating grease 
having a kinematic viscosity on the order of 7.0 - 9.5 
est at about 100 degrees centigrade. 

■^^^ The motor housing as recited in claim 13 

wherein said plurality of parts comprises a first part 
and a second part, said first and second parts each 
comprising an axis, said first and second parts being 
5 integrally formed in said motor housing such that said 
axis of said first part is not co-axial with said axis of 
said second part. 
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20. The motor housing as recited in claim 19 
wherein said axis of said first part lies in a first 
plane and said axis of said second part lies in a second 
plane, said first and second parts being molded such that 

5 said first and second planes are substantially 
perpendicular . 

21. The motor housing as recited in claim 13 
wherein said motor housing weighs less than one -half of a 
pound . 

22 . The motor housing as recited in claim 13 
wherein said motor housing is a one-piece construction 
molded from a fiber-reinforced resin having a heat 
deflection of about 500 degrees fahrenheit at 264 psi. 

23 . The motor housing as recited in claim 21 
wherein said fiber-reinforced resin comprises a heat 
deflection of about 500 degrees fahrenheit at 264 psi. 

24. The motor housing as recited in claim 21 
wherein said housing member is capable of receiving a 
windshield wiper motor. 

25. The motor housing as recited in claim 21 
wherein said plurality of parts comprises a slide bearing 
and a roller bearing. 

26. A method for molding a component for use in a 
vehicle, comprising the steps of: 

inserting a plurality of parts into a 
predetermined position in a component mold; and 
5 insert molding said component such that said 

plurality of parts become integrally formed in a 
predetermined position t here in - 
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27. The method as recited in claim 26 further 
comprising: 

lubricating at least one of said plurality of 

parts . 

28. The method as recited in claim 26 wherein at 
least one of said plurality of parts comprises a bearing, 
said method further comprising: 

Ixabricating said bearing with a lubricant - 

29. The method as recited in claim 27 wherein said 
Ixibricant comprises a lubricating grease having a 
kinematic viscosity on the order of 7.0 - 9.5 est at 
about 100 degrees centigrade. 

30. The method as recited in claim 26 wherein said 
plurality of parts comprises a first part and a second 
part, said first and second parts each comprising an 
axis, said method further comprising the step of: 

situating said first and second parts such that 
said axis of said first part is not co-axial with said 
axis of said second part. 

31. The method as recited in claim 30 wherein said 

axis of said first part lies in a first plane and said 
axis of said second part lies in a second plane, said 
method further comprising: 
i insert molding said first and second parts such 

that said first and second planes are substantially 
perpendicular . 

32. The method as recited in claim 26 wherein said 

housing comprises a motor housing for a windshield wiper 
motor . 
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33 . The method as recited in claim 26 wherein said 
at least one of said plurality of parts comprises a slide 
bearing . 

34. The method as recited in claim 26 further 
comprising: 

molding said component using a fiber-reinforced 

resin. 

35. The method as recited in claim 26 wherein said 
method further comprises the step of: 

using a fiber-reinforced resin having a heat 
deflection of about 500 degrees fahrenheit at 264 psi. 

36. The method as recited in claim 34 further 
comprising the step of: 

using a fiber- reinforced resin having a heat 
deflection of about 500 degrees fahrenheit at 264 psi. 

37. A method for manufacturing a motor housing for 
use in a vehicle, comprising the steps of: 

situating at least one part into a mold for 
molding said motor housing; and 

insert molding said motor housing such that 
said at least one part becomes integrally formed in a 
predetermined position therein. 

38. The method as recited in claim 37 further 

comprising : 

lubricating said at least one part. 

39. The method as recited in claim 37 wherein at 
least one of said at least one part comprises a bearing, 
said method further comprising: ^ 

lubricating said bearing with a lubricant. 
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40. The method as recited in claim 39 wherein said 
Ixabricant comprises a lubricating grease having a 
kinematic viscosity on the order of 7^0 - 9.5 est at 
about 100 degrees centigrade. 

41. The method as recited in claim 37 wherein said 
method comprises the step of situating a first part and a 
second part into said mold, said first and second parts 
each comprise an axis, said method further comprising the 

5 step of: 

situating said first and second parts such that 
said axis of said first part is not co-axial with said 
axis of said second part. 

42. The method as recited in claim 41 wherein said 
axis of said first part lies in a first plane and said 
axis of said second part lies in a second plane, said 
method further comprising: 

5 insert molding said first and second parts such 

that said first and second planes are substantially 
perpendicular . 

43. The method as recited in claim 37 further 
comprising: 

molding said housing using a fiber-reinforced 

resin. 

44. The method as recited in claim 43 wherein said 
motor housing weights on the order of about 0.3 lbs. to 
0.4 lbs. further comprises the step of: 

using a fiber-reinforced resin having a heat 
deflection of about 500 degrees fahrenheit at 264 psi. 
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45. The method as recited in claim 37 further 

comprising the step of: 

using a fiber-reinforced resin having a heat 
deflection of about 500 degrees fahrenheit at 264 psi. 

46. The method as recited in claim 37 further 

comprising the step of: 

situating said at least one part onto a locator 

integrally formed in said mold. 
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ABSTRACT : 

<CHG DATE=1 997 0502 STATUS=0>A system and method for 

manufacturing and/or -^^ ir>o\ 

molding a plurality of parts, such as a sleeve bearxng (22) 

bearing° '20) into a predetermined position in the housins 

^Zkl'S.r rXonent such as a housing. The wiper motor 

comprises a motor , ^n,, 

housing (18), a plurality of bearings integrally insert 

molded into a . ^ 4-^^ 

^^iditermined position in the motor housing and a motor 

<?ituated in the motor • 
goustng and having a plurality of shafts which are received 

bearings ^''''Thfmethod for molding a motor housing for use 

comp^islf tSe'steps of situating at least one part, such as 

the sleeve bearing . 

(22), into a mold (10) for molding the motor housing (18) 

mS^d^nrinto'^he housing such that the at least one part 
becomes integrally 
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formed or molded Into a predetermined position therein. In 

emEodiment? the part is molded into the housing such that 

f to?e?anrra:;"e'o? about -0.05 ™ to .0,05 mM. The 

iiiifed'wlth'a'motor, and the assembled housing and motor 
may then be used in 
a vehicle. 



KWIC 



Abstract Text - FPAR (1): 

<CHG DATE=19970502 STATUS=0>A system and method tor 

manufacturing and/or ^i^^ ioo\ 

molding a plurality of parts, such as a sleeve bearing (22) 

Saring° "o? into a predetermined position in the housing 

io^pkriSra'coSonent such as a housina. The wiper motor 

hZInr U8):°a°plurality of bearings integrally insert 

molded into a . ^ +-^>. 

predet ermined position in the motor housing and a motor 

h^Sinfand haJiSfrplurality of shafts which are received 

^arings^ '^'mfmethod for molding a motor housing for use 

comprLif the%teps of situating at least one part, such as 
the sleeve Ijearing 

(22), into a mold (10) tor molding the motor housing (18) 
:o?dinrin?o"he housing such that the at least one part 
f™or"mo?d:"Lto a predetermined position therein. In 
Lb^lmen?? the part is molded into the housing such that 
ftcleJanrelange'o? about -0.05 ^ to .0,05 mm. The 

||iiifed"'itj;'a*mc?or, and the assembled housing and motor 

may then be used in 
a vehicle- 
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